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Angled patch panel With cable 
support bar for network cable racks 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] Generally, the present invention relates to cable management devices for 
network equipment racks. In particular, the invention relates to an angled patch panel 
and cable support bar therefor. 

2. Description of Related Art 

iwm\ — eaB tes, such as UTP, StTP, Luaidal and llbtti ' upilt cable s?4gmsfi^^^a? 
voice, video and/or audio information in the telecommunications industry. P^tdipanel 
or network equipment enclosure and rack systems are well-known jj,,d1eindustry. They 
manage and organize such cables both to and from such eopipffJent and/or to and from 
cross-connect systems. These systems usually inclyi^uie standard EI A 19", 23" or other 
distribution frame rack on which one or mp^^^tch panels, network equipment, fiber 
optic enclosures and the like aremellnted. Rack enclosures serve various functions, 
including their use as sla^le'^ys, splice trays, cable organizers and patch panels. These 
racks also serve a3^fiiterconnect or cross-connect enclosures when they interfece with 
equipment^/^ditionally, these racks may serve as a telecommunications closet, 
allowklg the cables to be terminated, spliced, patched and/or stored at various places 
*^n g - lheir -len g t hr 

[0003] The rack is usually formed from a frame having mounting apertures 
located along the vertical legs or walls of the rack. Patching equipment, such as a patch 
panel, is mounted onto the rack so as to generally define a patching side, where patch 
cords from another active device or another patch panel can be cross-connected and 
interconnected, and a distribution side, where cables from network equipment and/or 
work station areas are terminated. Generally, some form of cable management is 
provided on both sides of the rack to suppon and rouie iiie cables, wTiile preventing 
detrimental bending is always in:q)ortant even for copper cabling, with the increasing use 
of fiber optic connectors as applied to connector rack systems, proper cable management 
and bend radius control has become increasingly inqjortant. Many known systems are 



unable to provide complete bend radius control, are ineflBcient, are diflBcult to 
manufecture, are diflficult to manage and access, and/or have other drawbacks. Thus, 
improvement in the cable management of netv^ork rack systems is desired. In particular, 
many patch panel systems require both horizontal and vertical cable management vsdthin 
the rack. 

-f©004] — Tl ic f c i s a nccd fo r a p a tch p ane l dcs i gn ' tlidl eliiiiiiialus Llic iiwet^hiilj/ fs sL. 
■ one o r mor O ' O fth eoe cxltTiial table iiimiuMcmenld wk es^ 




[0005] There is also a need for a patch panel system that can accommodate 
more port capacity and provide additional space for containing cabling. 



[0006] It is an object of the invention to provide an improved patch panel for a 
network rack that can provide better cable management without the need for a horizontal 
cable manager. 

[0007] It is another object of the invention to provide an inq^roved patch panel 
that can accommodate greater port capacity. 

[0008] It is another object of the invention to provide cable support to a patch 

panel. 

[0009] Various ones of the above and other objects are achieved by a patch 
panel mountable to a network rack comprising a frame and rack mounting plates. The 
frame forms a central section having a longitudinal vsddth sized to fit within the network 
rack, a predefined height, a front side, and a rear side. The rack mounting plates are 
provided on opposite longitudinal ends of the central section and allow the panel to be 
mounted to a network rack. The central section is angled outwardly in an inverted V- 
shape. The central section has mountable thereon a plurality of cable connectors that 
receive cabling on the front side and the rear side of the patch panel frame. When 
mounted, the plurality of cable connectors are oriented to have rear surfeces thereof fece 
a common axis of the central seaion. 

[0010] Various ones of the above and other objects are also achieved by a 
network rack and patch panel assembly, comprising: a network rack having two rails 
spaced a predetermined distance from each other, each rail including spaced mounting 
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openings; and a patch panel mounted to the network rack. The patch panel includes a 
frame forming a central section and having a longitudinal width sized to fit between the 
two rails, a predefined height, a front side, and a rear side. The patch panel also includes 
rack mounting plates provided on opposite longitudinal ends of the central section 
connected to ones of the spaced mounting openings of the rails. The central section is 
angled outwardly in an inverted V-shape. Mounted on the central section are a plurality 
of cable connectors that receive cabling on the front side and the rear side of the patch 
panel frame. The plurality of cable connectors are oriented to have rear surfaces thereof 
face a common axis of the central section. 

[0011] The patch panel and rack may further include a cable support bar that 
supports the weight of cabling exiting the rear of the patch panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

-(OO l - l] — The foregoing and fiarthor objocto, foa t ureo and Qd\ 
present invention will become apparent from the following description of j)pe<erred 
embodiments with references to the accompanying drawings, wherein; 

Fig. 1 shows an exploded isometric view of a first embodj^nt of an angled patch 
panel according to the present invention and a cable supporU:^ therefor; 

Fig. 2 shows a top view of the patch panel of Figrl ; 

Fig. 3 shows an exploded view of an insert^dule loaded with four cable 
connector modules being inserted into the patjmpanel of Fig. 1; 

Fig. 4 shows the patch panel ofFj^l and the cable support bar loaded onto a 19" 
standard rack; 

Fig. 5 is a detailed part^fview of the 19" standard rack of Fig. 4; 
Fig. 6 shows a top/^w of the patch panel and the 19" standard rack of Fig. 4; 
Fig. 7 show a^ometric view of a second embodiment of an angled patch panel 
according to the jfresent invention; 

Jt^ig, tt^nows ihe insert modules used iii tlie second embodiment of the patch 
panel; mo 

Fig. 9 shows an e^qjloded view of an insert module loaded with four cable 
^ nn e ct oMK^dtttes^jei ng -l oa d cd inlu the second er nbed me t il ti^ i he p'dHil i p aiid :* 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0013] A patch panel 100 according to an exemplary &st embodiment of the 
invention is generally shown in Figs. 1 -6 and is usefiil in providing a support panel for 
moimting reconfigurable ports for patching con^onents in a network rack. 

fOW4] — T h e patch - panol 100 inol^^ es-aa^oute atd ly a ng l e d c o n t r aL& at^44^ 
plurality of faceplate openings 120 and a mounting plate 130 at each end with a plj^ty 
^ of mounting apertures 135, as shown in Fig. 1. A flat centerpiece 140 locatec 

along frame 110 may be provided to space the openings 120 on opposite^ves of the 
^ central frame 110 from each other. This centerpiece 140 also sliglrtj^educes the depth 

^5 10 D of the patch panel by eliminating the angle at a central portipffwhere no openings 1 20 
are located. Patch panel 100 is preferably formed of a sj^ifable material, such as metal so 
^ as to be self groimding. However, when a separate ^'mmding bar is available, frame 110 

fy may be formed of any suitable rigid material, su^ is many plastics or composites. A 

^ separate or integral cable support bar 200 m2(y j>e provided on a rear side of the patch 

O 1 5 panel. Cable support bar 200 includes a^^ portion 210 and mounting plates 220. 
nj [001 SJ Both the patch paMi 100 and cable support bar 200 are designed to 

^ mount on a rack. Patch panel ipo can be any size, but preferably is sized with a width W 

to fit within a conventional or 23" EI A network rack that has spaced vertical rails or 
legs 510 that allow the irloimting of various rack elements thereon (see Figs. 4-5). The 
20 patch panel can oc^lpy a single rack unit height of 1 .75" (4.45 cm) or multiple rack unit 
height, such as^ two rack unit height illustrated (3.5" or 8.9 cm). The rack 500 should 
have varimismounting openings 520 or comparable devices to &cilitate equipment 
mount^. When mounted, patch panel 100 protrudes out from the front of the rack 500 
distance D of several inches, as shown in Figs. 2 and 6, due to the outwardly angled 

25 ^ 

[0016] The invention is not limited to such EIA racks, but is equally applicable 
to other known or subsequently developed racks, moreover, a iiciwurk rack 500 need not 
be an open frame structure as in the above EIA racks, but may include mounting cabinets 
or enclosures having mounting features and walls defining openings that can receive and 
30 aflSx rack elements, such as the patch panel 100, cable managers and the like. 



40017] — Patrtrpm Hl 100 k niiiuj^ i illj; in .t --gfiftft<;fl %J^ V-ghapflP> 

Fig. 2 shows a top view of the angled patch panel 100. Each h^£of4he"pafchpanel 
frame 1 1 0 is preferably a mirror image and angled^freiffthe other by an angle (t),°which is 
an obtuse angle of a suitable angle op^et^een about 90° and 1 80°, preferably an angle of 
between about 100" to H^V^mmore preferably between about 110° and 130". The 
illustrative em^odftiient shown has an angle (j) of about 120.° This allows cables attached 
to th^^frtSnt of the patch panel to flow directly to one or more vertical cable managers 
4^ dleJ Hdjateiil die nelwuik ratk. ' 

[0018] The patch panel frame halves are also angled relative to mounting 
brackets 130 (which are oriented in line with each other and parallel to the front sides of 
rails 5 1 0 of the mounting rack 500) at an angle of 9,° which is an acute angle of 
preferably not more than 45\ preferably between about 20' to 40° degrees, and more 
preferably between about 25" and 35". In the illustrative example, the angle 6 is about 
30". While the central section is shovm and described as being symmetrical, it is to be 
understood that the patch panel sections 1 10 could be disposed at different angles relative 
to the brackets 130 and thus be of different lengths. 

- [001^ — Pa idi panel 100 lids a pluidlil>^ uf fatepkle opeiiiiiga 120 lluUei^iLve 
insert modules 300, as shown in Fig. 3. The insert modules 300^e.«zg^to fit within 
openings 120, preferably by snap fit. However, rath^:Jhafrre]placeable modules, 
modules 300 may be integrated into framp^-itTThe modules and openings may be 
multiple rack unit heights oripay'Besized as a single rack unit height, as shown. In the 
first illiistrative exgiHiJlary embodiment, patch panel 100 has twelve feceplate openings 
120. lT)i&s6lwelve feceplate openings 120 allow twelve insert modules 300 to be inserted 
< k to t he p atdrpdiiel lOO^as shown in Fig. 3. - 

[0020] Insert modules 300 are fitted to hold one or more removable cable 
connector modules 400. Cable connector modules 400 may take many forms, such as 
electrical, optical, telecommunications-related or other known or subsequently developed 
connector for connecting cabling. Preferred modules are capable of connecting UTP, 
ScTP, coaxial and/or fiber optic cables used in the telecommunications industry to 
transmit data, voice, video and/or audio information. 



[0021] Insert modules 300 are secured within patch panel openings 120 by way 
of snap fit, as is known in the art. Fig. 3 shows an exploded view of an insert module 
300 loaded with four cable connector modules 400 that is then inserted into patch panel 
100. Three other insert modules 300 with cable connector modules 400 are already 
loaded into patch panel 100. In this first illustrative example of Figs. 1-6, patch panel 
100 can have a total of twelve insert modules 300, each with a capacity of four connector 
modules 400 for a total capacity of 48 ports in a two rack unit space. 

' [00 2 2] TlM C ai ' U mi V cidl advauidgcs lu the i nven ti ve patch panel. By niaid !^ 
the fi-ame angled outwardly in an inverted V-shape, the cable connector modules vv)fen 
inserted into the openings all fece a common central axis (parallel to the depth direction 
D). This provides fi-ont connector surfaces that are better oriented relative t^^ont 
comers of the rack rails 510, where vertical cable managers or ducts 53p^e provided 
that contain cables 540 that mate v^th fi-ont sides of various ones oJP^e cable connector 
modules 400 as shown in Fig. 6. In particular, the angled fi*amdi 10 provides a connector 
surface that is at a reduced angle relative to an exit directiiem of the cables exiting the 
vertical cable manager as compared to conventional n^h panels. That is, prior art, flat- 
feced patch panels were located substantially para^l to the exit direction and required a 
90° cable bend for connection. This requires^ external horizontal cable manager to 
control the bend and provide a minimum brad radius. However, as the inventive patch 
panel has surfeces that intersect this e^ direction (direction X in Fig. 6) at a strong acute 
angle, the bend necessary to achie?*^ connection is substantially less than 90° as shown. 
This reduces or eliminates the^ed for additional horizontal cable management to guide 
exiting cables fi'om the vertical cable managers 530 to the patch panel 100 as the cables 
540 more naturally flov/^om the vertical ducts 530 to the individual connector modules 
400. / 

[0023]y^dditionally, this structure results in slightly shorter patch cable lengths 
than beforer Moreover, the outwardly angled firame 110 provides increased space behind 
patch ndnel 100 for housing the cabling. That is, as shown in Fig. 6, a conventional flat- 
fac^ patch panel would be flush to the rack rails 510 and would thus only provide an 
^ffisanej^-^i^janeru^eeto^gteHj^^ 510. I lo v vcv cf, v v illi t h e angl ed pat c h ■ panel y 4h e,-— 



/te cciving oroa io thiiit iimc f f c cl ai iglc pl us ll ic liiai iguki ditd Jc lli ied by t he outwai ' dly 



ft. 

|A /gee emng oroa io this ii mc f f cctaiig le pfat s 
•e?etendingii'awie" 6t Jiatch panel 1 UU. ' 
M [0024] Further, by making the front face of the patch panel angled (in an 

inverted V-shape), rather than flat, there is additional surfece area on the front fece of the 
5 patch panel that allows for increased port capacity for the patch panel. That is, for a rack 
of a given width, such as 19", a conventional flat patch panel would only have a surfece 
area equal to 19" x N x 1 .75", where N is the number of rack units in height. However, at 
any given angle 9, the total length of the two angled halves of frame 1 1 0 will be greater 
than the length of a corresponding flat piece. For example, with the inventive angled 

O 

10 path panel front fece at an exemplary angle 9 of 30\ the surfece area is approximately 
22" X N x 1.75". This and other surfece areas for other angles 9 can be simply solved 
using basic trigonometric principles. 

[0025] The aforementioned featxires work together to increase the functionality 
of the inventive patch panel. That is, the increased space behind the patch panel helps 
O 1 5 accommodate the cabling needs resulting from the increased port capacity due to the 
pj extra patch panel surfece area, and the uniformly angled connector modules better 

2 manage the cabling on the front side of the patch panel by reducing the necessary bend 

H angle for incoming cabling, eliminating the need for external horizontal cable managers 

as often required with conventional patch panels. 
20 [0026] While horizontal cable management on the front side may not be 

necessary, it may be beneficial to provide cable support bar 200 to assist in supporting 
the weight of the various cabling attached to the rear side of patch panel 100, and to 
assist in the direction of the cables exiting patch panel 100. Cable support bar 200 is 
preferably formed of a suitable material, such as metal. Support bar portion 210 
25 preferably extends the entire width of rack 500 and includes mounting plates 220 each 
with at least one mounting aperture 225 as shown to mount the support bar on rack 500 
or con^arable device. 

^ [0027] — ed^te-seq^yprt- to ' 200 is piefe i^^ ^-sepa mt o from u aich u aiie LL OQ ^- bttT 
Sj^^ ^n^^in^^^ty^ Ui^ ^ ^ attached to 
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attaeh ed y o i Jioii i llKT back aftfer th e patch f^aiiel 100 lias bee n attache d. Attdcliiiig Ll ib ^ 
cable support bar 200 from the back allows the end user to install the cable suppo^ar 
200 after all of the connectors have been terminated, thus eliminating any intej;^ence 
from the cable support bar 200 when terminating the connectors. X 

[0028] In a second embodiment of the present invention shra^ in Figs. 7-9, a 
variation in configuration is provided. Patch panel 700 is angled vmh angles ^ and 9 as 
in the first illustrative embodiment. However, for this embo^ment, there are only six 
feceplate openings 720 in frame 710 that allow for twelve^mck insert modules 800 to be 
inserted therein. These modules occupy a double rack^ight. Like the previous 
embodiment, mounting plates 730 are provided for^mounting the patch panel to a rack 
and a flat centerpiece 740 may be provided. / 

[0029] The twelve-pack insert mp<lules 800 for the second embodiment of the 
present invention are shown in Fig. 8. V^e more or less connector modules could be 
provided, the illustrative insert modjifles 800 are capable of receiving up to twelve single- 
spaced cable connector modules/900. To allow a snap fit within openings 720, insert 
modules 800 have four 'upside down* snaps 810, as shown in Fig. 8, which hold insert 
module 800 to patch paneH'OO. However, other methods of aflSxing insert modules 800 
to openings 720 are coiKemplated. 

[0030] Fief 9 shows an exploded view of an insert module 800 loaded with four 
exemplary cable j^nnector modules 900 being positioned for mounting into patch panel 
700. Five oth^ insert modules 800 with cable connector modules 900 are shown already 
loaded int^patch panel 700. While not necessary, the illustrative patch panel 700 covers 
two ra^units as in the previous embodiment and fits into a standard 19" network rack. 
WiAf^his configuration, a capacity of 72 cable connector ports can be achieved in a two 

[0031] As in the previous embodiment, frame 71 0 is angled outwardly in an 
inverted V-shape so that the rear ot all of the ports are angled toward a common central 
axis. This provides better flow of the cabling entering the front of patch panel 700 as 
described with respect to the first embodiment to eliminate the need for a front external 



horizontal cable manager. However, as in the first embodiment, a cable support bar 200 
may be provided to support the weight of exiting cables to the rear of patch panel 700. 

[0032] While the invention has been shown and described in conjunction with 
specific exenq)lary embodiments, the invention is not limited to these. It will be obvious 
to those skilled in the art that changes and modifications may be made without departing 
fi-om the teachings of this invention and that the matter set forth in the foregoing 
description and accompanying dra^dngs is offered by way of illustration only and not as 
a limitation. The actual scope of the invention is intended to be defined in the following 
appended claims. 



